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:lost bascule i)rid4- es are ugly otructures, and with this 
fact In in, the wr1te2 	endeavored, in this desigli s tc pio- 
a ancnle ty*e iypidge, hLving no only stability and economy, 
but serlethin;;; of grace and beauty also. 
The bascule span in this project embodies structural 
feaures tl,at the writer has observed or varieuz bascule bridges 
:10w in operation. such Oifficulty vas ezporionced In obtaining 
ILetheds of design, since nest authors of bridge engineering text-
7...loolm, after having described and compared various types of 
bascule and draw bridges, pans over the question of donign entire-
ly. Therefore, many of the design problema had to be worked out 
without recourse to text-books, and, therefore, will perhaps not 
appear conventional to one who Is familiar with the practice of 
bascule bridge design. 
The approach spans are rather unusual. in design, 
and affended a very interesting problem. Being of the cantilever 
trlo, a statically determinate structure wan posaible„ at the 
ma:-4 time, making possible the multiple span arch outline Ltich 
was desired for this structure. 
oasoule sT>an is a descefidot of the '.. -iedieval 
aravibri . It then served a double purpose, bridijiag the neat whe 
anC. ,Jarricadiag the castle deorway when raised. This earl: 
drawbridge was not counterweigtaa to any appreciable extent. It 
was raised 	hand by nouns of an out-haul line attached to the 
free enc.]. of the span, and pas3147; upward and over a oyster: of culla 
This early bridge could net be called a bascule, since the word 
°Bascule" cones from the french, rioanin;; a balance. 
Due to the lac i of convenient power for eporatinr; and 
the crude and inefficient nothodo of countorweightinn„ very . little 
progress v nado in bascule bridge develoonent until comaratively 
recent years • The real beginning of the nodorn bascule began in th 
19th century, and rea3.l7 can be said to have begun not over forty 
years ago. The Tower Bridge of '.onflon„ constructed during the year 
1304 probably marl:od the bei,inning. 
,_(22.G.:.J 
Rapidity and extent of opening to nomit the passarp of 
vessels an clesinr; again for bridge traffic, has boon a great fact 
in the success and popularity of the nodern bascule brldrp„ Per ani 
vessels, the bascule nazr be raised slihtly„ thereby interrupting 
bridge traffic for a proportionally less tirz than that rocuirod fa 
full opening. Too, river traffic can approach to within a very she: 
distance of the bridge while waltinr: for it to open. `flier e river 
traffic is congested, the tine saving thug effectea is valuable in 
reducing delay, both to river and bridge traffic. 
A)dern bascules are conprisod in three classes 
2ho trunnion type; The rollin: lift type, and The roller bearing typo. 
Plly of these ray be single or double loaf; through spans or deck spent 
trussed or girders. In the trunnioned type, the trunnions are placed 
near the center of E7ravity of the ontire moving leaf. In the rolling 
lift typo, the center of rotation changoa continually throughout the 
entire period of opening and closing. The center of gravity of the 
moving leaf travelling backward and forward on a horizontal line. Th: 
changes the position of the reaction of the superstructure on tho pie: 
throughout the period of opening and closing of the bridge. 
in the roller bearing type, the trunnion is eliminated. 
The center of rotation is coincident with the center of gravity of 
-he moving leaf. The load is carried by means of roller bearings on 
a curved track. This device allows the stress to be distributed over 
n greater area, thereby reducing the unit bearing stress, and decrees. 
ing the frictional resistance due to rotation. 
There are four principle types of bascule bridges in 
feneral use at the present time:- The Rail; The CA.cago or Sipple 
Trunnion typo; The Seherzer; and The strauss. The Seherzer type- lead 
in the number in operation, the Strauss next; Tie 	having the few 
est in operation. 
t' j:1!ION POhlt-EE.31 
An the nano implies, the bascule bridge is a balanced 
:::ovine; span. In order that the operating machinery may be as light 
as possible, it is essential that the moving leaf be in closet perfec 
balance. The only loads then on the operating machinery will be, 
those due to inertia, wind and friction. It is necessary, therefore, 
that in dosigninr; the main girders or trusses, the center of gravity 
Of the entire moving leaf be coincident with the center of rotation. 
In double loaf bascules, at the center of the span a 
MP 4, 4N. 
lock called the Sheer lock is used. The purpoeo of this lock is to 
make both loaves of the moving snan deflect equally when a ,creator 
load is applied to one loaf than to the ()thee. The maximum shear on 
this lode will ocear when one loaf is fully loaded and no load on the 
other. 1hen the bridgo is locked at the center for both momont and 
shear, the bridgo b000mos a simplo span supported at the live load 
bearins,' 
When double leaf spans are donimcd with a reaction ar or 
anchor, to resist the overturning foroo about the live load bearinGs, 
duo to tho live load on the noving leaf, care must be taken in erection 
to sac that the anchor arm does not cone in contact too soon. Icr it 
does, it causes excessive stresses in the trunnions and their bearings. 
The anchors should never come in contact until the center of gravity 
of the conbinod live and dead loads passes the live load bearings. 
The anchors furnish a downward reaction, and since the shear lock can-
not be counted on for upward reaction (on account of the possibility 
of run live load on the opposito loaf) the noving leaf, undor live 
load, bocomoe a beam over—hanginc, two supports. Bcfore an live load 
cones on the novinp loaf, the center of gravity of the dead load is 
at the approximate center of trunnion. As the live load vas on to 
the moving leaf, the center of gravity moves forward toward the live 
load bearing, and the entire uoving loaf is supported at both trunnions 
and live load or forward bearings, the river arm and countorweirht arm. 
overhanr;ing ti7oce two supports. As the load continues to move fereard, 
It becomes groat enough to balance the entire span, the mentor of 
erav1t7 ol the combined live and dead loads nave to the live load 
baarings„ and tho lead on the trunnions becomes zero. An the live load 
lacreaseaand continues to move toward the centre of the brid02„ the 
countorwoi6hte are over. balanced :ey the river arm s and the roar anchors 
core into olay, o;-:_ortin a neative or downward reactIml, i210 tho live 
load bearins take the total load, both live anlclead, and a load equal 
to the noative reaction of the anchor. 
2hereforo, care shoul be tai on to sec that the anchor is 
so ad3uoted that it be, ,inns to function at the noment that tho centre 
of ;i.avity of is :o total live and dead load roaches the livo load bear-
ings. Atli this adjustE:ont undue deflection ef the trunnions 10 
elLuinated. In ardor that the operation of seatinr: nay be quiet, and 
chattorinr; eliminated, it is custom_ 7 to provide oak blocks at the 
anchors, these beiw; slightly resilient, therefore, conpross slightly 
as the load is applied. 
In order to kno. ,:: the correct clearance at relich to sot 
the anchor blocks, it is necessary to know:- 
(1) The difference in deflection of the anchol, aro when supported at 
the trunnion, and when supported at t: °e live loud bearinFia. 
(:2) Zhe diffomIco in deflection of the trunnion rirder at the 
truxlion supports under no live load on the span and unaor full live 
load, 
(3)The ratio of the aistance fren. live load beariiv to tho center of 
the anchor brae :et, to the distance from the live load shoo to the 
center of the trunnion, 
(4)2he wrnnt of compression induced in the oak blocks fro. the full 
live load reaction. 
The clearance between the anchor b/oc%s and the anchor 
block bracl:ot ghoul' Ems; the rise of the fincllor due to the difference 
in deflection of no trunnion r;irder under no live. load and under full 
live load; less (a) The differclice betueen the deflection of the 
counterwol4A am with support at live load bearinr; an with the 
,Jupoort at trunnion anr:i (b) 1tic tz:',ount 	-ahicli the oak anc!lor blocks 
-4- 
compress undor full live load uplift on the anchors. If this givos 
a norptive result, the oak anther blocks would be under some con. 
prossion before any live load ca: n on. 
This would prevent a pocitivo coating of the live load 
shoos on the live load bearings, and, therefore, would cause a 
chattering of the span. Fran this it can by soon that it is advis 
ablo to so adjust the anchor blocks that that' just touch at the 
instant that the live load shoes cone in contact with their bearings. 
Particular care should be talon to see that the trunnion 
boarings are in correct alignment. Inasmuch as the center lino of 
tho trunnions will not be at right anglos to the final piano of the 
trussoa until the full doad load is on the span, rivettinr; should 
not bo performed until the entire stool work is in plaeo. 	scan 
be hold in place by means or torIporary bolts. After the stool 
work in both loaves has been rivottod, =opt one panel of laterals, 
those being in place and bolted only, the two leaves should be 
lowered and chocked for alignment, rapetini;, deflection, etc. If 
the two loaves are out of alignment, the panel of bolted laterals 
bo removed and the loaves aligned by means of diagonal rods 
with turn buckles. Tho laterals nay then be reamed and rivotted. 
If tore is a differenco in level between tho two adjacent loaves, 
this may be corrected by ucans of shins at the lino load boarings. 
U 1i 	L 	 () 
710 strct-are considered in this design is a double loaf 
trun-Aon %Fp°, bascule higlIway bridge, with approaches of throe spans 
eac, of doc!!- nlate girder type. 
In the bascule 371an„ there will be two main bascule piers 
of reinforced concrete, eac:1 supportin:: one bascule loaf and its 
arrurtenant 	iLorj. :ach bascule pier also supports one on of 
the 17uspendea a9a1 of the •pplioach. 
ALeh bascule leaf la operated t)y - an electric rotor geared 
to pinions 17171c. engLve with a rac located at the rear of the 
counterwoiht cha±or, and in a vortical plane passinc threaGh the 
center line of the -Llotririr; loaf and parallel to the main lonGltudinal 
:irdoorrs. 2!'lere is one motor for each leaf, directly connected to 
the oper.atin:7 :T2.0%ine2y. Ullen both novinr; loaves are lowered for 
traffir7,„ t1ie• are locked at the center of the bridge by means of 
s'near loc77o. _ho L in tho raised posit!lon, the roadway is protected 
b7 T:-2oalls of olectr1call:7 epe_:.ated gates. Tho operation of the centre 
locics is interlocl:ed with the roadway gates, and the operation of 
raisinp; t17.e novInr; leaves lz interlocked with the operation of the 
center lee:, :alzing it necessary to lower the gates before the 
center loclm ctIn be drawn, and the to draw the center lochs before 
the novin :'; loaves can be raised. 
Both loaves are provided with autaaatic electric devices 
to break WIG electric circuit and to operate electric braima when 
the novin loaf is near the eal of its travel. A masoline on;ino, 
together win hand bral:es Is provided for emergency operation. The 
center locks are operate6. by :.cans of a snail electric motor, direct 
connected to r7cars ninion an,f] orarlIn-shaft located under the dock 
at the cantor of the bridge. '22evis1on is Liade for hand operation 
in case of onorgoncy. 
3Alch moving loaf will be baianood with a counterweight. 
Thoso countorwoights aro of reinforced concrete construction, built c 
,,
nd around a structural stool franc. Each countorweir;ht has within 1 
two chaLlbors for tho accommodation of balance blocks to provide for 
adjustnont for variation in weight duo to seasonal variation, snow, 
too, ate. 
The basoulo leaves are of tho dock girder typo. Floor 
bowls are plato girdors and stringers of stool I beams. The floor 
syston of the moving leavings will be of croosotod plank with asphall 
plank wearing surface. 
Lech counterweight pit is equipped with a two inch 
centrifugal sunp pump oporatod by a three H.P. motor to drain off 
/oakago throuji the walls or from the roadway above. 
Approach spans are of the dock plate girder to concrete 
encased. Each approach consisting of three spans designed in the 
form of arches. The center span consists of a beam over..hann the 
two center piers. On the cantilever ends a span is suspended with a 
.pin connection, the other end of this suspended span bang supported 
on the bascule pier or shore abutment as the case nay be. 
Approach span docks are of reinforced concrete, supported 
on stool I bean stringers, whie.h in turn are frallos into plato girdel 
floor boats. It should be noted here that in the pin connected Sao: 
the strini;ora are to :riave flexible connections to the floor boa:Js. 
Al floor bowls and stringers are to bo oncasod with concrete, while 
the main girders are to be wrapped with galvanized stool fabric and 
gunitod. 
After erection, all oxpose ,- 1 netta parts of the bascule 
opts no to be painted to Dkitc, 	concrete portions of the balance 
of the otrtleture, the intention boliv to produce a br 4 drp ha  vin the 
beaut7 and grace of a multiple span are=a bridge, and at the oa o tiro
the utility of a bascule lift. 
Both bascule piers are protected wit=. fendors. This nro-
toction is recuired by the U. 	Departnont on
; 
 all bridges con- 
structed across navi-able rivers of the United ttos. Thoso T'onders 
are 'milt up of 12 x le creosotod valin, bolted to pile dolphins 
wV:h galvanized bolts. Each dolphin is built LID of throo pipos, ex-
cept the dolphins at each intorsoction of the pier protection and 
wing; fonder, which is a seven pile dolphin. 
Wm much his cannot uell be put on tho importance of 
o rci:ain4 food judgenont and experience in the construction of pier 
fondors. The piles must !lave sufficient resiliency to [ive under 
the impact of shippin, and LIV:1 valin must be of suffioiont strength 
to transmit the shoal: of impact to the piling without breahing, It 
i3 certainly poor oconony to tuild a pier fonder of flimsy construct-
ion that Lin,y rooult in an accident to the pier, and may oven cause 
the collapse of the bridge itself. 	fender at uLll is far bettor 
thlan one of lic:ht or inaufficiellt construction, forkiith no fondor, 
care would be exercised to avoid accidents,wUle the fender of 
inadoquate constructIon would only create a falso sense of socurity. 
21BLIOGRAPHY 
I,-Waddell Bridge EndineorinF. 
2,-Milo Kotehums Struetuxal Engrle.14ndbook. 
DoE.ivn of ME, ecnry Strueturce and Foundations. 
4,-Machinery's Handlooak. 
-P. ,tarie4n Civil Engineers iiii.ndbook. 
6,•Rool and Kinn: St: natural Engineers likndtmek Libr..ry. 
7,-TrmlatvAile Civil Exiinetrs 
8 4 -Steel Struoturos icy Morrie. 
• 	 1 	 ,d..1111 ■ 
..1.. .t"••••••• 
.L 
Pk h. -/// 
C 
Ir .  Sovt-R/v/wcLv if ..- ,../.54A15  
C4 -...7' "v.', - - //c, 4. - 
Ckee v■ CA-?,- P; Pi 0 / 7/i/ i o/I-oh.sed 
 
-t-i 
4-4-1.41/1/0", 0 , r - r: i ei" e:/: ./ i/ . . . 5. Cod ,e4 C IP 
.4 Ow iv. 42 # fr. /ek-re / 
d4hi .4 .evoie›- /a-,,,.?/ 
230 hic) 	a. Fp-2 , e-A .4:,..:= // f-r 	eXtv..., , - F-2 / 
.,, .. 
. ./50/70/,--;,, 7 ' Aver-,s 
(Yea,- i",./ c.)//.4 ,e, 144 POO441/e7f Ztivi el/fr.,' car -S 
Load 71,51nha/1 




2- /5 Tar?  7;"4- / C" 	/4214" hy ...5-/o/e 	 kV6 	 if-, 27 
074)80 
2 /5 70,7 4-7-ed cry- S cd 71;3 //1014,/,2 0/1,71 Of it; S 
is /0 /-7 C 	//veer, 	 fri..44ro/6,/cyei 6 
ri.vo m/t-c--/s 	loocto,-) /4e ir--eoff "1/cPPI.s 
42c. 12 OCCLIc)/Pc,/ Ady 7#;-% eick 2011Y /a129 ,dy 
er-//72/ c Lk) 	Or 	 1,4 c./ 
P)-7 //f) /cia.e4 
Z/Vf Z.oaa „5./0.7.t.-5e,.s are /ea crea,51s51 .6y 7', 4 g 
C er•V 7/0, 
" c )," ,5 	9 der-50, 
-.4 .07 ?erniclia/f 71/0/0.. ,6eoppAs , 
Icor- &../).,...5.,:77/,Z,4-62,,,,e rya ,</our 
7.-4,-; /-)--zo,r//wei, e9-2 /i:4..- /67' o.:,/,5,4--e..53 e?..: ../7 .,/#4 /e  Fv/ ile,a4.4 / 
4-- 
0.- 9•/:--def-_-s- a.--42 //2e_',eve4.5,a/ 	
• 
7 
e 1 ,i 
iyof...ve-e,-./41, c7441/4vrec.../ .i", /4 ea 
40,--/p7c4/41 P6'.0c-,-, -.er-;44f) ,  Ai"' 	whery 4- = 1h /00 o 	riecle400 
411* 	i. 
. i, 	24 Z..pi-300 , 
,:fit L.,-)00-„,cf9 0i / .A, itik;lic,C)fr-tvcerei r'... 	fit' P rvei &lc. loolfS i t --, M 17 1.77 effi i 
...,:` 
ir-e- A/ 04Q e? 11/4 41 4r/c/  ,(5 01-v47 6 o'" /1-2 4V eleicill 1. 4 a' C4/0c1/0c)Citi 
57 tce .f,e, G,...S c. i ,e-- ...W cret/ole; Or./ Zy o 4 / 2C,,er cw"), 7° 0-20 i",al, P- 14 
vr „Z),4•0 /ran cPCIGc le..5 . 
, 	 ...1; 4 etc -A'` i _, .6-2 
irrf ,c 4c- 7 A'r ,4c.,--/oRlp.a. , 	„ 
777 a Ce)rn/04.1-ed Gi/e// Af- ...57;e05,51"..S /.1 74,7 4;1 ..'2CAorely,f of 
//G./ 0( c2/-;c4 Aor. or 	or-a lo ,6e/e7ceer.2.5r-,./ agy 0'6 1 1;1,00 Cter."; 
W/ND LOAD  
61/1-'7eri 	h c/oseci pa,..5/7/aft-7 	.6 ft-ft4 	cie-5/747,1*,-/ 
Or/a/eft-a/ /o/ a lea 3e) 4ko` 717FA-Af3 
1/17h or) /ft-2 77h p of eft) pas/// .0.7 cievVria d leivere r /5-4)=-10" Az 
raftlsrcierec as 47cf/fry 	Dry 
A7....5, 71.4P 47, 60/e ecy e /a/ era/ If) 	OrP NCl/ 
1/7 re ob.:7e ci 7.;) //77oiaCt 	CPA!.fro/00,•Ce/2/4.9 ...1e# CA 46 ,5 
L. 	 rrn 4./a 	 AI 44 0 /op w 	/oa Ariv)Po."0 
, /Cr.6 lra.aM'-5 10 e4eleieea oly hey//c,,c,/,' /la / kierai 
pv,t7d Itarres cl0,7-761,4 ea/ i4//,7A71 a.,5‘, 	 e /ea eler?Cii 
Ala 	d /ft; a r I ,s/res...s Psi Meep //an, ea/ 6.e. / 7,57A-e-sz _s 
/nay AP 	r-ipa,sea/ 2,5-ioercer7 7 a ee.e. 74Ao.se y /;%esifr; /A-, 7I, P 
/064 0 ,e7/h Win/ 57/r-As.3 e .5> 464,0 74% .4/ .zec//aftv' ...1.4o//r2c 
/es_s 74 	leVal-Wal 	erred eel ///,4 a 	a/ pre..., 
we pe eive9/ecie,c/ dna/ ,44 	logy- CPS/ Ct-akaz a /7 67/ 
 0/44,Veir, 
-5;47,e,c7R 	ce/v 	OF' 43R/004:  
moe.... a/ _sheaft- 	4r-r-ed 17--a/-71 	/eiv2,16/ the, 
O Pr 71.4?-ex.7.7 	 /04 /,..5 	 i;€ 71; 
/ 	 74 e//ofrv/iy p-me.de? 
.ZrA i -R 
1/1/ a re S -ear care/S ceAwire 	k 
= OAy co,icopy,-v/
4
to/ /aa , 
= cl/J/0 ce 2 p-0," 2/ye Load/ ig/ecter" o e 
-7 /ivy* or7f rfrvafr-c/ 	7Ccep,/re or.6r/0/19 /6 
load y/).-clei--) 
1 '  klef/..5 /.84E  
4 
7/;; 5/5 P 01.7e/ /77e7P-60:4 a 71) eac A ..77 	.-5.4a1/ 46e /01-62- 
par-1(92ea/ 	.5//x.s.,5e.s c/cie /a 7:440. //aki.//Ay /aaa(.3, ai-7c/ 
c/ ke7d5;-- 
(0 2)ead /etoe o/ily 
(2.)./.2ead/ciog!,4%elaadonc.1/efr7A)ac ,1 
(4) Dead/a:1.e/ i>e /Cioc a/7e/ A•vitulci 71al-a/Atee- et,//A evi,;(44,24/- 
/?; 2-r/CPYI/es:e varvov-.S /) c./ c'.?/-no:/,-;e2712ar)-tH/ 714aoe.-"froi-s-1/e 
















   
..J5-/e- / "-cif.; / or c- ,,--frie/2 / /#627lef2..5/0/1 
5ileal ri--.1 eamiot-Q.5,5/..f: ., A5* I' 1.0"-pe-s. -:J1F-0:5_5 
/1.,-, 5, "PO a "--26-1.0y* r Oil Ce--g k 
..2.-1-47 ,- / 1 '2 -54 e. Or -  
ecr)Cr-e4 /e? leri-i.I.; /0 ,7 
Coo; C rk4  , f.7 C•11170,1F-5 5/017 a' 	la e6,,,40,, y 
, 
CO el L. ' 0 4.-,' 4 / ,•••.? ,c) t-' e 2 "--/, ; 
Cen C fr,-, 4 r ..1 %SA ;.--, ,.-- el ❑ k i / e Z,- e-e/"; rior-c/...7; 
.72 
C.0,2 r (-Se 1 e-) s.4 ea ,--- (d ay  an a / 747,11.5/6.)-dher 
.I? a erez .5 A tP6.-) r 'no/el la' rc "Awe 17' c F or.,-74:if., 
,.6 a ,--•_.s•e . , 7 nx: I ,...1 7//rre...?f:•J 
jec; I .-7 eri 6 I C 6 1 ; e tile S. da ite,--.m ,-.-/iQ,....s - 
16;140 /-7: 71C,',"" 4,e17 09.4S — 7.0447 e 17;7 ht-"i'Ve .1:76cLo 5 140 // sfe 	Cier4 r)r-' 
/he?? / 	"...W/// ha flee 	,4-7 a v.'," 	 0..s/ 
4.; e 7/4 4 :2 / ey Cr) 	 „, e'er 7, 
Lif././ a .1' 744/ 76- r" er,V7f-7 IF a,J-1 /;7 	#42 /* 6. a ea . 	 1-errfle 
Ai/ iilje /0Ca lea I eit723 hAs # " ‘;,•• 	 e Cafr; cffe 
re fri-rlred cf., 0. or, a.; cal eve/ ey/ S 	C jer re-ei 	Aro 4-1 , .1 	6',1 
11A 	 af -pp. era/ 	 cap rg etr e 	 et/ 
s 	Ir oA 
,71;-"C#4Cro- IS/row-) 	 e 	 r-c9 ,e 
141//rh 	f 	e ,•/ 	A- 4,-7 el 19. 744 6'5 
oft ors  /0' IA 07 	 e ciI P' 4e, ,/7. 	7/#e. cog. , 
iv, e /-2 	 // e 10A-c/o ep-7/-0.+:) 	7147 C 	74; e 47/ 
/a 21,4P 	/7 , 
,Z;lec-/-s 
efi /.1-)e 44c4i-.1 /Zip- .5 .71,4 p,,,r 	 e 	70 e 
cr/be/-7, 	c. 	47;02 c7,--e /a 46e 	0/0. 	 ///- 
4-e •:* 	 /coy Xr a 
a 	 faPc /71.;44,- , 	. 
c://A r- 	 e, 14' c2/42.5,,:-.; 	#,A;)e..0/ 	43 /°";.' e-c," 	al,-e t7 ci - 
es "Si, v /o 	e r&//  •*7 afy P-401eZ 	0.- ...le/ 
01.9 /---ere) 	5 	 C .71;'61,2--C 	c7 .4," 7'14g 4:4_5; ,-7 - 
.ee 	 CV /4 0‘-7 a 	Y / 054"/" ../ir-s - 
,--1Xef"47'45$  
if(2)-2 d 	Press 
-/,-,cf/ .2/ 0/7cihend/11 /en...540 	/7 /sec/Am 
57erricL/ro / 41e7 
6/13.5e/ A 6,1"-.5 	 where .2o71 
4,x/b/ COM/oPe5 	Or; POs-5 se c.71/ 
(L. tin_serficrvie,./ /o j// 	n 0;14 er- /HCAT41) 
Difrr C ("Cr-) , f)/- ,...5/D.0-). Or, 
as/ .54e/6ecie-hyy afr:.d..54.0c/..:5110e/ /4::) 
C. ,Ii-/rc.v.)4/ock.s. 
1:3e," 
Ex 7/1-e, e 
e-29 or) : — 
4:)/v44-17-, tonni le./P-raeo/ Ze//s. 	
fir 
	co/v2- 
,2c,CO 	 /-741 	e/o/ 
42.5 .--/v27(s, ,exce/o/ r") 4afr- co/2/7 
//s 	 ri✓e/s ex c e/c, 
EA9k- cor21-),ecith 
11/0,6 at;49/ec/rf,---.5, r?v 7/ 
/Q6 6/ /"'dens 9roz..5 sec//or? 
o e7,.— 
1)/L,ek okyc,/ lerd•onel io/k- /;--) 40 ■/- Con 70-/ 
op 40 .7 44i/c/ 
1.-3 P.? 	4 07 el ‘,54kyp L;01/S1 ;: c.:7 /", 1/00C can4. 
&o //.s 0,741 4ilc./pyveWs,exce-fil 
'loot- C0/7 /7 PC71/ c5 /9-5 . 
.c/C:Pc2 /1.5 ,*7 101::)//PP-1,- dowt".•-//r7 /I-2 C4 






























24" 00 - ) 
20000 
..SAa// ci c2A- ce c 	/De 441.- 	"7'2 	 ,67 01-1Z0 
7- e- ._5(, 46e7 P-41/ 
9.1/1egvo 	574 c 	 cv-; 	I" 
,--er,, ,iirced CO/2c rg 77e /27 ay 6p /0 O e 
	
ro/2c/v/e 	 -.971 mon,' //o17 6061 -"vin" . 
/,' 2 r'I reir,erSe f 9/ I" n a rPMD..,..4.;1X';:p 
77,C)) ,INS VEJQSE 
soPRe 04 C 1 
Qe 01 VO.or 
7 -10,1V 
c,e,s 
WM,.MUM new I 
imoormlii 'Mom 011.1ttittllito oilillillt tits 	 rissie4f0.10ottentf01110 ., Room." ettiiiintr 	 iftlf th1011itiitio 
110 0 	 :70' 0 
P 
/7:0 - S;Q ' 
r 
4■••■••■ 
■■• 	 ■Mm• dmm wm,1 , 	_ _ _ 	_ _ _ J 





J f  
a41... 
••■.. ••■■,. ••■••1... ••■•• 
/0.-10 . 	4  
1 







• /T0 .0' 	  
Aro: o r r 
154.0 I i• Aye 
//4 










Aroo.- /gee  
...5.71:-/fryiay--_s 	4( .-5;4?e? P7 
...5;t)a c /ca 2,'7 2., o/t) /-71 
17ea I 400 cis /z 	/1 doarel 
4 1 c.preLsolecipv,2e or4y 	z 0 , 0o  
30 
o .s14,-/;79.fpr- 	 40.0c' 
	
A ,30/675-x Zia z 	• sro 
74;4 / (Jew; el la a 45/ Al er- le/ 	 //4.O 
Say //,.5-41(1M44 
.0e4 Lod9411. /4-1-'445)' 4.3 	 2,590 45e 
I., L. " = " 45- -= 3700 I 
7/4 	.37&04 = 2 2600 
62”a 




711 /2 ""ICS 15'44 A//1/ 	e2 4%d 
//oar  
AT 83 
SOCO '<S./6 _ /7DO 
/‘ 
iE;/' = /700 f /0 0 0 0 = //700 4` 
 .2:1vw Zoolz. 
/4 	= /5•16x 	 /62 
fkorw-7,5 = / /5/6A 20 7 3041- 
571.-y;-yeez.s. = 45/6x414-)f-g-s 	273 
E/00 45',1-7, 3 	/Zs' 
Tier/ dead/ /oa d 	= 87?#/#. 
Sew 	e;:y "r2 fr7OXTe 	elf 
= t82000 //3,50 r: 70,650 
A1.6. 3,5000•/7 /6,5'" - // 700(6) /6..5(579K-g 4-7 
 392000 - 7e)24o - -C1604 ='• 267,Zoo •
Li , del, a , ' 3-5-000 	 = 30460' 
0..r.lost60-//7oo 	= /8740 44 
(87940) /3 449 # 
.14.01 tr=0' 








L), , Oorii 
- B79. 26,33x24,33 
5 
76 300 7e/ 
2 3 4' 
//6.00 
1 / 7 6 0 
17kC, 
6/7OO 













/0,67 /0,9 7, 95- 
360°0 
= 
= /90,?od - 
7800  
zs Se 0 0 
23400 4e 















	,sass A-8/a A.62 
&ors 4::!? 	a "y7.5 . 	"7-1 
tot46 ref )0/. 	fg °0 (-)0 
MP U$ rd ,..vy 96- 
Be/o/h 
Skesz, 
Sect;' /EIy)5./ (/I/Q/) 
1/1/Q6 
Alarye 2/51,1x f* • 
80# 0 	eLps 6x 0  
74 /  
	r B,. c130,  
/Warn, = 720,00;,. 2 
Ifrn,bloc/  
7e3 o/ Mar 0..71  
/1 Z- 	 // 600 .# Z 
LOO 	rfr-i-7,bac/  
s Pr z,.1 4e ni one /ea /o e 
6)/1; er- 	 c e/-7 	kc: 
e-) ' 3- 14 ) 2 
/6060 
4,0 ,31  
Wo .6 Res = 726 00 -7' /0000 
Wed (s ed 2 7x 39 
e/Sh 














41/ 74;11ife/0/4Sh 40. 4-reo74d 
w/lt lelr16  CrVo.sa/e44,9irtion/ 
4/1 ..-6,,f4.3 710 A6F 
etww,710 Pa Ch Pile? 
Wrlk 9.21v. 
(4\1 /112- 6" cjearikiven Andoes 
O .Cu 
.c__ 	 Is4.!o c-c 4,2r-5  
Zo Jr Warr 
-5c:o/c- / / -- 20L0 





700(70) +22540(54. b7,$) 4-VS60(3924)7‘23aCcOsz  + 
/3./2 
/8O 00(9.1 _ 
/3. / Z 




frIleyh 7Z li)fe2e-e , , hor-74/e(rj..)/ oil d 
-547.2/Cest'71//v5 447,11e,s 22cc2c32i. 
I 
Pr 
W16 4/ A8,0 
Peal 4o ,K7s/t) 4741 /8 7,5- x / 
-4/7e 	r 	 .5)(4.x/.3 //z9 





C, 41 6 /I -C/Pe- 
	
A-So Jo h/ tea 	1.5.55x 
2 3 c: 
/.8 4- 
/610-14.38a 14 26 .5— 
/ SO9x 
39/ /--/001t 2,1,5" 
/Iv 74,- k/D,L /5.00x/s 







tr114 / 	elure.r. /Pe: A.0,/ ,h/71 gre-firipo ets 
2 ironi es 72744s 







e4n2,1 caiLars 	  
I/ 6.3 
2s .4%3.)e,43 	:3oze90 6- 
jhets .1c _c7 - 6/e 
e2,x/sa = 934:7*ard;oe. kvef::94.74 0FcafrIcrele 
zi5„, -54,1 
	4441 
4,,12,),* 	 Cocirelle;eivei; A/ 
/-2 
,D(c-5,7 ,e2 0 'MC/ 01:)1 e"),V 	I I 
/0-sn  26,33 ,x /6,2 
Vcilii-7g;s 	e 	c /ed 
=¢' ^ 73ce 1  
I 2 6.5 
2(233 2 6"-ic 
(5-56x 533x za-33)4 
(6*,,e3x 2a,33).4 2 
02)42,16x Z 
4x/5,8-3x•433x4s 
56') (2,C46.x 26-33 
(A) //e.sx _53 
6. (6.3 3 x3-se&-.= 2 
C. (71, ..93)c .?,08)=-2 
0 , (6x, i33) 2, 
 
3358 
_.35,f5x /SO = 	000 0' 
L.-54 er71,16.6vp 
Caw er n Fyraky 	ifelefro4.--pve.'941 c/I 
E, 2.33x, 63 	 = Z_ 
	 83)( 2,G)+2. 	= / 
75/a/ 14p-eQ...s 	 = /372°' 
/053.49.  - 
/37, 
._5•K, 	?c/ 
pat 7<c) -5-e47-5-e,izz7/ varyak/7 6ee//77t0.-4../6.7474 4-fiio/ler 
le.led - s k//// ..ef fret2.-ok;Wec;;// 	P1•4c ,Y4 7/ a irair/avvar • 
22ibev- 	71 0 F 	er; //iv vver.:971 FeeelfriTfrilje/;',V 
V led 	/ eloo 71e,'-- wovi '4/ ei.a /99 4evAs 
1. )( 6, 3.3x3.25 = 	8 Z.rGu 	eeicA4 (Z? c) 
.64ck 	/4?/ ✓, 710 owe er, 
155( 2 = /1 -6 S/acics r'e-‘ 	.-fr- ea c.4 eat/Aartavr-Wav)..4/ 
• 
.54 eel- 4906 / 
...55/ PO, ete/cri /  
..:W7r V 47.60--ef E 
I  
Z-_-_- ,/ 7 , \ ■ / 
, 	1 ,h 7 
/ 	/ %./ 4/ , ,„ / 
  ---/- 
/ 
4 77 --- 	''''- - 
, 
/ 	/ 1/ 	 iI 
AMP H •T 













/.L. StiQops ite0 - P.8/ 
- F8 2 
/r62 
3 - /e 
30000 
4. .S`0 4 
6/50 Oxz' 
7 7 250 41 
iee/AKa/2 




/0 -'6 1 
000-t) /MOO 




2- Z p; Trucks   .140 • y ; e 4//awe- k v  	ei/p/A-,-77 /004/ 
,8,0 4(1d 
2060 74; r veor w 
/0000 Itr /rOdi 	 e 9 i;"alt 
8O s /3 r. /DigO'*;tve 	Fy/..-der- 
XS: /2S = 	 *pep- pa/7 a/ 
L 4. /1/407,44 
%'00 	ao,S+ loo,o0A50,5- + /57.5-0x 32 / Z. 4 /5750x 22, 6874- 
/5 7,5-C /2/400a 7`50,5000* S 6, o o-i-.1.Setzo* //9toa 
2, 78 Zoo I-A 4 = /Wok Z, 4, /eon - , 	= 2 788 2OO 
L• 	0/Fe/ - 2 0060). 45-1/2.5 #/aao,ors,as = 353 Coo ,2 
L, /473Z r- 2 0 000 A. 3o , zS f /000ox 
/57 	 9 2 4/50. 0 41, 
o71A63 A 20000 x4S, 3 25-4- /pcoex 3,5,3U 74' 
/52.570A 22. 687 /47.50N 7..r6 	732,325 4) 
10 4, ritio•P7 474. 74•7/ 
3600 	2:!;" 	 1% 2 7 Od0 7,'. 
/1'700,1'704- 2 2,5-60 ASV, 87SILZ 2.2ox 31,7,1+- 
23000 x24. /2S + /23600x9 	=  6.5-46004 
//700x /S• /25 	 72000  " 
/ 7voic3o,25+ 2 2.500,x ISIZS 2 694664'# 
1/ 70.0A4.5325+22500x .30, 254 
2 7-56,0A/5•725 	 2/55000'1 
t /den,. Z7-0 ,vv*ey? 
D 1, *tom. 
I1 L. 	f," 3 2 
DZ. " 	/c,73.3 
41/0/7 ,Dead Zoodz© / F.e51 
dpn. c27 /4:51 
L • Z. • 	 4-8  
= +2636600h' 
+278.3000 
4 3V2400 Om 7-0/,/ A7841 
.5-XeSoese /3 
D. /Work.- F.  ie5,5t 1/700)‹ 40,5 Z 2.500x. 15,374 
2 2,5-0o)c3a2 .5' 0- 23000 x 4r, /2,r 	W__Aew A 
410/77. 9 de 01)4(4)1 frOori• 4X 286000 	 2  /24000  
,e4=  5412 .da4- 280006)(28./2- /3606x  99300 
26 
/z7,7 c or-a, e 
Fu/rum 	 41# Z • Z • • 117e7e,"/ /I7 
+L. 4 210006 56,36 0-/0000 - ita-3 6 +754 0 
/4300 .30,e #1136 O • / 
4-114. 1/700'6/ 4. 22500 	3 f  224.00 , 36i/6 
22400•/5", 05' 
4- 4-3,52,600 
—D. Z. 	— 
a,u400(:)  
_ 	9.--3 	iCI C 
37 ¢ 0 26 7: 36 700 , ...5.4eor 	rear- C5' 1-1/7/, Aro ni 
9374€00 ÷/275 -36000 =/6800 f leetuS 
714Tiu/c2 7//c; A-7 O ASX'-e5SeLS /;7 41:11/Z c/ii? .• 
4 )ff- C45 I-2 	 c /;-, 9 /A:Z:4 	. 
e 0, 4), -5/tv 	 fr7 nary / air; 
2 
.04/. 10 e.• 7/io iac 	, 	achli 
40,- d.,..51 	/we r, err/ 49-s a 6447.-1-6.3-63W,63 
4/kv/Py p",/ 1 	z. &,,/i/ 	,Ari 0/2 7/e s 
iers 4 le as Ay /. .510//ce /odes 
Area aPfrvei 10x z SO .st. 42c04es _4 
/4.5...se.m1P pv:/e7/, s CR slooc-/;?, 	7610 -1---54eafr- yoke 
i° 	• ..e e • fr7v12.., re; =21'1' 
/We = r2-( 	44- = 24221--'-x(3 14-62-4-924- 1224-/75 . 0,4- 2/1 
96'00 Res/_s>< 	/1//o/ri. 4). 4/ Ve/S Akfr 	 X/00/YO Of9i0Q610 
	






// Fe 2 
s/de 5 /10yeli e4J 
s-6,94 
= /.5-ooa  
20899 
ee7/ vIALgi. zI 
5/?4 .ce .2/evee/2 /0/ 3 
DA.5-74aiice Zack /, 4ock o/447.79.e 97$ 
deo,- 614.4fr7ce Zeliveg.-) 	ea / Z57-s- =970.- /2.4 	= 85' 
d/loi-v y 	 d pea* ofro orslohce 464./ekrtS 4514 4 
4reQ oir wei6 = 97)4- 	 ..5-47, 
.J-4016 .75" = 	 ► '4, / a 11 75 = . 
..5-pac/;?9 ev:/eZs 




/4" (20,54 2 Z 7..e 7'245' 274 Z7:53 29, 2-5,)] 
Alfr. =328&00,3+8/ 14 /82.5 26-6 f333) 4- /6(425+ $45Y- 62s4 
7.5-5- 858)] 
kfr = 328[472.198 IL /(.3/11).7 = 323 (69,49, ig 74-sag 96) 
32ex S7876 = /8 983 000 /01, hz 
.zr' 	atiYanie rive i Avax ver4.5400, = 4,53000''ti 
VV/ye 
ere./,4 
96 00 /07  , 
03-3 00 
9aao 
/a 7 /.4;c,4e..../ 
2.28 =2¢ 
7?". e•."211/k1 6 ";;Ple1". 
-Seep ,5k-eic 0 
Deed /a0e/.5- 
12,3 II: eperIC/c 	ee 
/7)(17,5-A // 	= 	4965 
/7x i,7,5>clad = go76" 
/7x .55 	 =  
9 ?69 
e/mi E2.2 165)(425-x80= / 900  
//798 
cen‘aled Z. Z.. /sa0o 
Z675'13 
= 	20099 = 537-6 
= .53596 -26 7 ,8 26 798 
= 20899 74. 7 Y497i 7•98  72f5r9.5- 
89,10 Rz_ 
111.-S. 4 7- 
' I 
740 9%5-i< 7.6-7/7- 	 '= 4g, 20'6,2 /,..1/A 
798A 4;4 75")/z 	9655r/470 /•= 
5Zoace-s (._40`L'9' -'- 231-9^ 
0 	 '73 	■ )1 
fh 	 °)■• 1- 
A 	s 
2.3e7" 
0-74 z /3- 
4,5-5 	FVT, 0 4 
2 pir Z;..s 7),(7x 2—fx/S: 3 
4 nv, Osi4s-  1x3)(2,5>c26;,5" 
Ls 4x 	 /s: 7x 2.2r 
32 Zs 	)4, ir" 57/ /1:1,7,  
/ 7 7 7 7-1- 23,75 




= c ,c)e) ).< 4 7.5-x 	h3-0600 O /k, 
8 	e3otoe 9,Sa -.3560A sZ 2.1—= 6 766 0 cv 
= a9oo 	 3:35to 
rz 5310 — 35-6 	/ 75 




77,'4, fry ni ;--) 	( iej- 
/4/ 5 	 = 833 9S 71- 2S0/8 
V/1 = 589364. / 7680 
2e378 7L 8573 
2 p.,la i4e it/Z 
/ 48470a 
= 76 6 / 4 
37/3/ 
V/e6/62f'd, /061O0 / Dooa 
Used./ 78 
o49/074 6-` 6 -' - 3 - 
Flo PI ), e 	 2. 934 0007.22,..s- 
4/&4‘300.. 
Ayon, e  Ref 	3,.65. 00 0 /6DOO 
e 	
7 
2-  les 	62.60 
41s stilif, :;/ 2/,76 
41446 	3M - 3. 67  
g 7, ¢3 6• 
-5bac.149 r/i.-42/6 
41 7/6 0/ 	/e).36 x7S- 	71". ,6d 7 '76/ 
/o e4roo 
Jog .30)(7.6 - - 
76' 6/6 
/(2,89. 
29 3 4'64 z 27,3 1 -2e7 
‘. 2,5" 1 
3e.s/-04)evo/ 
--- 	?Pa ooCtl 
/1)/04 . iale ,5//4"-/e/-_s 
S 	€P-r 7/ e/7 42/ 
4//la/er ioa eA 72,4-/fr-74 e 
/Dc5140 	7 7 0' use 
- ved 
.:;/, / 1' 
/4.) 
.51 	or, 4,- x7/ ..se 
A. ha Endl); 	 -r 711:0 	 3.3-0 o fro 
23,eor/.79, 	re 	AAt09 ) 	2/ 
.s,p__-R° /E:*- 
le; 71 re- frn edei/f 1)/e1/4-.)(7y /11 /frk,k. /a a 
i5ear71-79 	 6/, 	asb'' 
asa ./4e /4t 




L. OA/ ()DIA 4L GIRDERS 
r/24/VT C7:fry 7 
3/4000 
31,4:"Gr: 

















23.3,51, 38 ktg , 3.76,:44.00 36.40  4/.38  
260000 
/ 7 COO 







1/.4 ' 6.- 
1/7 -174."-PpS 
3„ 654., 060 





463 000  
WiT 
5.38 b, ID 1 D.02- 5:06 
/3,56 14.-4,5 /3.8e /4 • 513 
	
50 1 6,50 t s, SO 	co, 
S. 	' S. 3-0 S-0 





453/ 2 0 
r c% Gr. 
//9 X'61.2 0 
 ;a CY, ae 
?iv 752000 











/6. 136''' 6:- 
86k = 
..175-0, 000 
/, 73Z 375 
4.54,47S" 




£00 2,81 2,9/ 

























0C/A' 7" PAW, ie 
.1.71,aa✓ 
12 ,  c.. 	/35000 
L . L. 36000 
I 	 3600 
7- 11, c? 1 	207 600 
/ 
Shea ,° r •*9 Ras, 20.7 DO . 
W¢6 
„..,,,o,,,,,t.:7".' 6. 0% 
 (4 i I ..I. es/ 	Sx,,-6 ,,.. 36,C 
41o,r7 Ote7 / 
r 
rola / 
L-791 De III 







3  7 920 
3,5 0'6e. 






/a, 6, 000 
/6 000 
2.Z. 	003 i 2.03 ,N) 
/440 /3.6.d l‘43EI/3-66 
4,5o ss-o) ‘,so s.sa 
•;) 












CA 200 000 _  
(10 
3o  (lo Ur 
fC.CI I. dSitta 
ex1e•10/ T4 /.s P44 41/ 	e6;,:r/er- 
( 	
e ra Arc-7( 4;4 At. e ?I-e'er, kveaMer  
2 irs 6X6x 3¢ 
43. hig.6 
I 









I t  
/Car. ' 
••• 
4IY 	I • 
• - 1 • "^* 
• 
, * 	4 
0- • 
• - 
t! - to. 
• a • L  
d• 1 
rs:7.ot ELE 	 cvvai ru.Dziog 6IP.D.ER 













5- .. • • 
• -• 
• 











• 4 • • • 
9 
o o • 	• 
0• 
o • 
o 0 • ti 9 
o 
• kl 
Co • \ • 










❑ ■ • 





• 1_40_ • 
• 0 
• • • 
'0 	• , • 
40 4 0 
• II- 
• • • 6 
G . • 	• 






• * • 
0 • 
• • 0 0 
• I • 0i 
• • • • 















, . • 1011 
:
• • i4s, • •T* 
41 * •  • • • 
sp• • • l 




• • ••4 
• • 09 
0,04 di 
0 • 
• • • 








• 0 • 





. • 	0 
• • 1 6 0 0 0 4 0 • 
* 	• • * 0 0 
o , a 0 o 0 0 0 
• 0 
._ .0.• 4 0 \ 	 • 0 a 4 • ■ I • • 
9 9 -9 • . •a •• • .6 0 • • • ■ -9 	• • • • • J 
' 	• 
• 




60 00 • • 4 9 0 1$ 
• 
0 9 9 0 	• 	0* 
ji4 • 	• *0 • •  0 0 0 • • 
	. 0  




• 	 • 	• 
• 
• • 0 
■ 
■ • • 
•* 
11 










II "g01.11."0 0 0 0 0 	st ago thf 0 
0 • • 0 0- ,-- 0 • • . .•••• . 0 
 
• ■ 	




i iibt ? 
0
41 * O.' •. S . 
. 	9 9 
• 
il  1",-4 11"--t.— - ---- 	• a 11•• 	 ■ 
• • l•-\*1 • • 
* 0 0 0 e 





Ours/DE EL EVE riaele-.z.CW67 771.1)1444g, 61,(2,D,CR 
• 

/4-7.)C ED PO  
(2)19c.e/-271fr--al, '/ /coal /46; 	7--- ore i2,w 
‘.5paw c- c = 4, 75 / 
 &ea,- 5/oo,9 -1 25"
Dead 
7<s/ok7/1I  ,e5Oord // vzkc 
7L 4 ( 	 / / / A/E) ' 
D,L, Alorn. ///x 4 7..5 	= 3 77 0 
/0000 	900 */0 1 
3,33x 3,33 
'061 X 	 30400  
_2;,2/0 a C 	30_7/47 = 3040  
7e3-7/a / *tor/I, 	 = 37 2/ 0 
/v/ 
I 2= 
,47.7 A 6-- c/ 7 





,5:50)<//, 23)(9,75- '5-5°; 9;7$  .--- 35?oa 
7/0x/2U- 500a, 	 63500 
/ ‘50 











-5 ..Fc 7 :4 
V 
.5,7 :1f eel -7:71,82.6, 
„I.  
/40.0 
G/ Se 45 6Z C43- ) 60,1e 





/ 6A/ / OF rRuw.wav 
/ood er/9 ,frnoi;-; 71,-40,7/2/o"..s . effcials 7117 
re...led/aril 
(/) Th e dead /0 °doe 2.7 //re ,6 as ce /ea 7'  
(2) e .?x/fr; u An win cl /icza 
(3) The 	vein rroc//e 
7;:een rai 0 047 6 );--ole,-- Reel C76 G; h 	 r/a8100 
Z-re 4h/im, 144 7x.745;git71- 490 = 27570 
/// /50 
5coie c Forc 
I''= 300000 41 
VJeloi= 27e3Z5 









etrItexi • 62/ 
.7 , , 6P Treo./y/y/olv C7-4 
i/al 40 Z .:377600 
m ac 2o4,) 5 o 
22- 	 45200 
seeigewl 1"-'01 CZ /Oa II:, 
4 57  — 	 ° 3 23 
19-06) 
3 23 - /5,33-? ' 
2/ - 
116.4//4 07( 
!O:. ;:: c). 




. ices ,4d;,s 
p 
fr?", 	 A/ea olt /+; 41241,0 /;)51",;104,0" 21" 'Le 74, 
r Dr r. 3, 3 " lZefr7 	 e v. 	eg zg. 77-(0.4E-0_,/  
/ 	 61 
32(22,'i‘qcoo) 	/lg. 	• 	 Ls- .544. 
.27(274' 3734) 
 /1 
r j , 
_6E576:7- 	7-2(1/1/..Y/OAl  
elhe'eilg .Dead oo 	2g04:7001- 49069 7'230004 2 2500A- 2 7- 
760 	 7 3 77000 
, Z Z. 4-0.01-9 	e ,s/Da /-7 4i 
4539O o# 2(909e)7L 19419 	 3  
7Wel 	 4/6"(15 
7h1/4,,,  • 7/, 24,7a 	82/2  
492 7,7 
1 855 15- 2762S 
ee/9/7/:,i-) 	 /aoc11:40, 
,5¢0000 417001-, 
/ cm Ca dihei 
#1.0,407 
1 
Scatt c Fcr- 
















457 5 4.5:/25. 
-5ke/cA 0.1 APS ._3'ee71 
3361574 20 70 /;r7loaS 
.540000 - 4'4371 
/e/ 	‘0 3 70 2.7S - 499626. Z  
6,23 
,D.0oneclek7 
Ski ear- ofr2iir-t/4.42/6Y7 	 c/e.,40 74 
/zocao it- 2(2a. 779 it36cvo) 
,geav--.;740 e?"-ea friefW - 2300e  
/6000 
.-14 e.g./..;44 043 
40370' 
=5z9626 
/ 7.6 OD 0-21̀  
rear.. 
= 23 90001*  
.5%6 4/ .5 Z Ere y ec;ivve: 	'I's) 
/e7sie c 3000a /074t1 
,5/.-ess eXPo 76,74est 
710' loo/or 'en orn4:3,2 
chr o/50 
V3/ 
L. / V E LOAD G/RDE.k?  
(Live Load 
„.5":4 o e 
. L . Morns. 20,00o (86..5-) 	 250 (6 8/ 04 
/5736, (48.687) 74' /57SO (33,,56 1- Vaal 	z601,82 
= 72000A- 
z moms // 700 (87) ÷ 22,570,0 (7/ 7,5),4 2254a(...,C. 74) 4. 230001P 
/8000(26) 4- 28oa 00(3.04) 24Ps 24 70.004 
/Z ikpAaiii /2x f %2 = es 
DeQ4/ /Odds 0,7 Z, 64i1"0/4FP AZ+01.7;7 	/2.), 2a = 24 
/2).-sudiz= 2.3`0 
77/o 	 7 9y ,r 
eat.) 





L/vE 	G/RPER cr. D 
°O (/3. ic ) 
	
/6,550 
JO ( 2 , S) 2000 









D/L , ,.*y .c, 4 .5A 
An-2 , 071 ce..; 4,- = --/0.0603,4 /.0000(0) - 2000(9, 7)-200003 )- 
2 oar& -2006(2.'1) 	= 17 4 35600 
-54ezp- a€4 .atesoi,typo ► /) /D 00 0- / two = yo co 
..5% ear C R
y 
&T if 	 ''oao 
, Anis, Shear: 
Aia,"7 al cen/re 	206 (43) / 2 060(//9) - sitoo(y. - 2 5X(74,) 
— 2000(0,69- 200,0(2,) 	 7L 16 4e0 
SAer? /a 	o 	.80a r//z, /2066 - /zoo 	= /02500 
072000 - /2000 	 = 06a coo 
, s/e► y- 4/ "71 D /L Sei,;71. 060 oaf) 
Z, L • 	 2. z , 
rt--40 oo G - 72000 74/0800 1804 
Z )1 , L, *Airy; . /e # 41; ,/ . L, -5-e/.) A - - 23 7aaa (.0 ) 	- 63e000 
.0, 6, " 071 ce•0/-6. a 7196,7619 e z -237acro(/34.74 
21 7o0 o 6/40, 9'6) 	'4 " ,-.53i0 600 
L, Z. • A4.), %# o ,/,Z , sop/ r. -- 460400x 2,7. 	:: -/20V 040 
Z , 6, ,, a/ ce/7/te as der - 46,000034)ii.71eacy#4.,..0■ /20 da D 
ek- 	,8 Os- 
z/ YE Z 01:12) 	*-7, -2:31 0E) 
*lam Q,-, Xs 1-----_.5/2er2.---, 
Al 1.Z.13e00:114,4460-.1; - - z,22Z;;,, - •  i" .' - 
Z.), L, 638000 514000 L.D. no e) ?deo 
L. L. /240000 //20000 4- L. 466400 22800 
I 62oaco 560000 r 23O000 //goo 
70- 747/ go4cso vi22zO 0 0 O 73-* 6ici 066 d 	OD 












76 ,s 6. 
le‘ie.6 J.,041 SW 
z148/" 2‘,04 Z.57400 
76 ,V/ .1/44 30.44 
Co 	 /..7 r Fp-a, ito.s 
,.706109 	/ p 5zoo 474 
2 
/9400 4 2 = 9760r 	4"ame 
i4/17-1 	Ve7)‘/Q 	 /ED e 	01044/4 a1'W 
1446' 	
PreAs<le acaeci 
744/s 0(../a /s Cfpinoo,- fro,r,f) 
3 000 4 /3, /6 2 7J0 •P',/ 	4-e:1,77e 	7,. 1 
levl 4 -a w.-7) /6800 -.=• 	7,57 t tram 
C-14 < ,fin:franlif 
1.4-ad iso c-47 9 X4 
40-iderci e e7; = 2730 
30 	2:), 	2 /0 






beel4kion-2.,/,5310x. 	,361(,) a-40 4* Rea" /revw-1 
(36 e°5>c 26 //7000 g ree / "6".-7 
• .Sheet #826 
d/aA, , _51h gva /.5-3¢0x/3, /' 202 01)(0 Rea,/ Frem F 
4'7;2 	 / ages /a /‘ = /826010 
X-44 Are!, ,r7 	..5;,,,2,7 26 le/ 
004.(4 back la ca/at0 Zs z. 5!6 - 
t/t271,4 	o 
/Veil frva>h Qrrei re 	1# -6167: r 20,1 0 ' 
'3045 L/-S 	il/eZ 
Ske-SS 	 C?2- 26000d"Ii4 
"/app area 26002...Q. /6,3 Ai ell 
A-411 I 0 (-1.5e 	 6f" , 
dfive =(b. 37.3- ( 41) 	 0 o 	.3, oo 
z L-s 6A6xi= 	 /I, so 9,50 
/!.6 /34 6,S 	,5,So  
2/. 00 /8' 0 0 
/1.474 eel VeP7D 4 7/e.5: 741 de c fr-rzed 71e:// fe ,7,244 
do*,  
.570 	4/ -5 e 	-SX3 )r 3 '2S 	 7.5 	 '1/ 
bran Ca ewd--nierwey' AO" b;c0.--noi 
A471 /4/64 	 reeptc,:•./.1 = 	 = 	2s,c' 
25-; 6.6 '276 ev-se I , 3/3 
6 4x 	= 20/6 175'' e 
7fre..5 — 	7.e.:4 1°C) — 23i-606'46 
Re area=- 273ef0a0 .416 Ov0 = /065 z);1 eT 
e  ased 	 /SIP -/ 
,37.5-), 6¢ = 	06 	3,6 
	
/4.50 9, %; 
z -SO S. SD 
2 / a /8- d O 
Ave.6 
2L.s. 6x 6x z 
a),/, 	/3)ci  
,5/&-- /c/; 
440/era/ 511 J 74.-p7 	 ..5Xee71 4. t g 27 
76140 /ey4v -e7/ 
..110)( Ji. Tess e corms eP2 4 4r474sa4ir) frirAiv7 01014 40" 
c oee,,;(-61 7'6 1-,-tierx ofie4.4;./7 






X 	 Z 
kn I-4 
11 	 ") 
0 E 0 
o 0 
o . o 
ko l( 
,,  c  + Ǹq 
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